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Figure 1. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included
study.
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e What is the dose-response for treatment effects of inhaled
steroids in COPD patients?

o What are the long-term side effects of inhaled steroids in
COPD patients, especially risk of pneumonia?

e What are the benefits of adding inhaled steroids to long-
acting beta,-agonists, anticholinergics and other anti-
inflammatory agents such as roflumilast?

e What are the mechanisms for the variable response to
inhaled steroids in COPD patients and what are the potential

strategies for reversing steroid resistance?
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Auffarth 1991

Methods

Design: parallel-group

Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: single-centre study, hospital outpatient clinic
Number eligible: not stated

Number enrolled: 24

Number in treatment group: 12

Number in control group: 12

Number of withdrawals (treatment/control): 2/1
Number completing trial (treatment/control): 10/11
Age range: 40 to 70 years

Sex: 23 M, 1 F

Ethnicity: not stated

COPD diagnosis: FEV1 30% to 75% predicted, with bronchial hyper-responsiveness

to histamine (defined in inclusion criteria)

Severity of COPD: FEV1 52.5% predicted (BUD group), 54.1% predicted (placebo

group)

Inclusion criteria: smoking at least 1 cigarette a day for at least 5 years, reversibility in

terms of the difference between FEV1 % predicted before and after 0.5 mg inhaled

terbutaline of < 20%, PC20 to histamine < 16 mg/mL

Exclusion criteria: positive skin prick test or specific IgE to house dust mite, total serum

IgE >=4701U/mL, peripheral blood eosinophil count >= 0.2 x 10 E6/L, upper respiratory

tract infection or oral corticosteroids in the 2 months prior

Baseline characteristics of treatment/control groups: comparable

Interventions

BUD 200 pg, 4 puffs, 2 times a day (1600 pg/d)
Placebo 4 pulffs, 2 times a day

Nebuhaler

8 weeks

Outcomes

FEV1

Bronchodilator response

PC20 histamine

Citric acid threshold (cough)

Morning peak expiratory flow rate

Evening peak expiratory flow rate

Symptoms of cough

Symptoms of dyspnoea

Sputum volume

Number of rescue bronchodilator (ipratropium) inhalations

Notes
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Auffarth 1991  (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “allocated at random”
bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind design”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Boothman-Burrell 1997

Methods

Design: cross-over, 4 weeks washout
Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: single-centre study, research clinic

Number eligible: not stated

Number enrolled: 22

Number in treatment group: 22 (cross-over study)

Number in control group: 22 (cross-over study)

Number of withdrawals (treatment/control): 4 (cross-over study)

Number completing trial (treatment/control): 18 (cross-over study)

Age range: > 40 years

Sex: numbers not stated

Ethnicity: not stated

COPD diagnosis: FEV1 < 80% predicted, FEV1/EVC < 65%

Severity of COPD: FEV1 52.4% predicted

Inclusion criteria: smokers or ex-smokers of > 10 pack-years, reversibility to salbutamol
< 25%. 5 patients had bronchodilator reversibility of 15% to 25%. 2 patients had PC20
methacholine < 16 mg/mL

Exclusion criteria: childhood asthma, eczema, allergic rhinitis, other current respiratory
disorder, taking oral prednisone, other major disease, major exacerbation in previous 2
months

Baseline characteristics of treatment/control groups: cross-over study

Interventions

BDP 1000 pg, 2 times a day (2000 pg/d)
Placebo 2 times a day
Metered-dose inhaler
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Boothman-Burrell 1997  (Continued)

3 months each treatment period (cross-over)

Outcomes Post-bronchodilator FEV1
Methacholine challenge
Symptom scores (cough, dyspnoea, wheeze, sputum production)
Early morning PEFR

Adverse events

Exacerbations
Notes 3 months each treatment period (cross-over)
Oral steroid reversibility trial (prednisone 30 mg/day) for 10 days after each treatment
or placebo period
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomised”
bias)
Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Low risk 4 withdrawals (cross-over study)
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported
Bourbeau 1998
Methods Design: parallel-group
Randomisation: yes, sealed envelopes, block of 4 patients
Blinding: double-blind, double-dummy
Withdrawals: stated
Participants Setting: single-centre study, Canada, hospital outpatient clinic, home recordings
Number eligible: 140
Number enrolled: 79
Number in treatment group: 39
Number in control group: 40
Number of withdrawals (treatment/control): 3/10
Number completing trial (treatment/control): 36/30
Age range: >= 40 years
Sex: 62 M, 17 F
Ethnicity: not stated
COPD diagnosis: pre-bronchodilator FEV1 < 65% predicted, FEV1/FVC < 0.65, post-
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Bourbeau 1998  (Continued)

bronchodilator FEV1 < 80%

Severity of COPD: mean post-bronchodilator FEV1 43% predicted in intervention
group, 43% predicted in placebo group

Inclusion criteria: smokers or ex-smokers, regular treatment with at least one bron-
chodilator, non-response to oral steroid trial (prednisolone 40 mg 2 weeks, taper over 1
week) defined as increase in pre-bronchodilator FEV1 < 15% and < 200 mL compared
to baseline or placebo

Exclusion criteria: allergic asthma during childhood or adulthood, exacerbation in res-
piratory symptoms during 2 months prior to study, other active lung disease, diabetes,
active peptic ulcer disease, uncontrolled high blood pressure, congestive heart failure,
disease other than COPD that interferes with quality of life

Baseline characteristics of treatment/control groups: more women and current smokers
in placebo group

Interventions BUD 800 pg, 2 times a day (1600 pg/d)
Placebo 2 times a day
Dry powder inhaler (Turbuhaler)
6 months
Outcomes Change from baseline in pre-bronchodilator FEV1
Change from baseline in pre-bronchodilator FVC
Change from baseline in post-bronchodilator FEV1
Change from baseline in post-bronchodilator FVC
Change from baseline in 6-minute walk distance
Change from baseline in 6-minute walk visual analogue score
Quality of life questionnaire (CRQ)
Morning PEFR
Evening PEFR
Shortness of breath score
Cough score
Notes Run-in phase (trial of oral steroids): oral placebo 2 weeks then prednisolone 40 mg 2
weeks, taper over 1 week. Oral steroid non-responders were enrolled in the RCT of
budesonide versus placebo
Intention-to-treat analysis
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “randomisation was carried out in

bias)

» o«

blocks of 4 patients”, “sealed envelopes”

Allocation concealment (selection bias)

Low risk Quote: “randomisation was carried out in
blocks of 4 patients”, “sealed envelopes”

Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes
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Bourbeau 1998  (Continued)

Incomplete outcome data (attrition bias) ~ High risk Withdrawals: 3 from BUD group, 10 from
All outcomes placebo group
Selective reporting (reporting bias) Low risk All outcomes reported

Bourbeau 2007

Methods

Design: parallel-group

Randomisation: Yes. central computer-generated list of random numbers which was
stratified by centre and which used a block size of 6

Blinding: double-blind

Withdrawals: stated

Participants

Setting: 2 respiratory centres (Montreal Chest Institute and Hospital Laval, Canada)
Number eligible: 62

Number enrolled: 60

Number in treatment groups: SFC 19, FP 20

Number in control group: 21

Number of withdrawals: SFC 0, FP 3, placebo 9

Number completing trial: SFC 19, FP 17, placebo 15

Mean age: SFC 62, FP 64, placebo 66

Sex (M/F): SEC 19/0, FP 15/5, placebo 17/4

Ethnicity: not stated

COPD diagnosis: as stated below

Severity of COPD: as stated below

Inclusion criteria: age > 40 and (75 years; smoking history (> 10 pack-years); post-
bronchodilator FEV1 > 25% of predicted value and FEV1/forced vital capacity (FVC)
< 0.70; no history of asthma, atopy (as assessed by an allergy skin prick test during
screening) or any other active lung disease

Exclusion criteria: home oxygen or with raised carbon dioxide tension (> 44 mm Hg)
, alphal-antitrypsin deficiency, recent exacerbation (in the last 4 weeks), uncontrolled
medical condition or hypersensitivity to inhaled corticosteroids and bronchodilators
Baseline characteristics of treatment/control groups: no females and greater pack-year

history smoking in SFC group

Interventions

4 weeks washout period from ICS and LABA. 12 weeks treatment with salmeterol
xinafoate/fluticasone propionate 50/500 pg twice daily, fluticasone propionate 500 pg
twice daily, or placebo twice daily

Outcomes

Primary: number of CD8+ T cells and CD68+ macrophages
Secondary: number neutrophils and eosinophils, FEV1, CRQ score

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement
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Bourbeau 2007  (Continued)

Random sequence generation (selection Low risk Quote: “Computed generated randomisa-
bias) tion”

Allocation concealment (selection bias) Unclear risk Method not stated

Blinding (performance bias and detection Low risk Quote: “Double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Dropouts stated, equal

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Brightling 2005

Methods Design: cross-over, 4 week run-in, 4 weeks washout
Randomisation: yes, method not stated
Blinding: double-blind
Withdrawals: stated

Participants Setting: single-centre study, respiratory outpatient clinic, Leicester
Number eligible: 95
Number enrolled: 60
Number in treatment group: 30
Number in control group: 30
Number of withdrawals (treatment/control): 5/6
Number completing trial (treatment/control): 23/26
Age range: 66 to 68 years
Sex: 35 M; 25 F
Ethnicity: not stated
COPD diagnosis: post-bronchodilator FEV1 of < 70% predicted and FEV1/FVC ratio
of < 70%, no significant improvement in FEV1 after inhaled salbutamol
Severity of COPD:
Inclusion criteria: COPD
Exclusion criteria: clinical diagnosis of asthma; history of childhood respiratory prob-
lems; variability in symptoms not associated with infections; a history of acute wheeze,
breathlessness or deterioration associated with allergens; an exacerbation within 6 weeks
of trial entry; taking regular oral corticosteroids
Baseline characteristics of treatment/control groups: comparable

Interventions Mometasone furoate 800 pg, 1 time a day (800 pg/day)
Placebo
Outcomes Change in post-bronchodilator FEV1

Total CRQ

Sputum characteristics - eosinophils, neutrophils, macrophages, lymphocytes, histamine,

IL8, ECP
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Brightling 2005  (Continued)

VAS scores for dyspnoea, cough, sputum production, wheeze

Notes Intention-to-treat analysis

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomised”
bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 2 ME 1 placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Burge 2000

Methods

Design: parallel-group

Randomisation: yes, computer-generated, stratified by centre
Blinding: double-blind, double-dummy

Withdrawals: stated

Participants

Setting: multicentre study, UK, hospital outpatient clinics

Number eligible: 990

Number enrolled: 751

Number in treatment group: 376

Number in control group: 375

Number of withdrawals (treatment/control): 164/200

Number completing trial (treatment/control): 212/175

Age range: 40 to 75 year

Sex: 560 M, 191 F

Ethnicity: not stated

COPD diagnosis: post-bronchodilator FEV1 >= 0.8 L and < 85% predicted, FEV1/
FVC < 70%

Severity of COPD: mean post-bronchodilator FEV1 50.3% predicted in intervention
group, 50.0% predicted in placebo group

Inclusion criteria: current or former smokers

Exclusion criteria: asthma, FEV1 increase > 10% predicted with 400 pg salbutamol, life
expectancy < 5 years from concurrent diseases, use of beta-blockers

Baseline characteristics of treatment/control groups: comparable
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Burge 2000 (Continued)

Interventions FP 500 pg, 2 times a day (1000 pg/day)

Placebo 2 times a day

Metered-dose inhaler (identical) and spacer device

3 years
Outcomes Change in post-bronchodilator FEV1 over time

Exacerbations

Changes in health status (SGRQ)

Withdrawals because of respiratory disease

Morning serum cortisol

Adverse events
Notes Run-in phase: 8-week: withdrawal from oral or inhaled steroids
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “computer generated allocation
bias) schedule”
Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Unclear risk Withdrawals: 43% FP, 53% placebo
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported

Calverley 2003a

Methods Design: parallel-group
Randomisation: yes, computer-generated
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants Setting: multicentre study, hospital outpatient clinic

Number eligible: 1974

Number enrolled: 1465 (all treatment arms)

Number in treatment group: 374 FP arm

Number in control group: 361 placebo arm

Number of withdrawals (treatment/control): 108/140
Number completing trial (treatment/control): 266/221
Age range: mean 63 years

Sex: 529 M, 206 F
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Calverley 2003a  (Continued)

Ethnicity: not stated

COPD diagnosis: pre-bronchodilator FEV1 25% to 70% predicted, acute bronchodila-
tor reversibility < 10% predicted FEV1 with salbutamol, pre-bronchodilator FEV1/FVC
ratio <= 70%

Severity of COPD: mean FEV1 45% predicted FP, 44% predicted placebo

Inclusion criteria: >= 10 pack-years smoking, chronic bronchitis, at least 1 episode of
acute COPD symptom exacerbation per year in the previous 3 years, at least one ex-
acerbation in the year immediately before trial entry that required treatment with oral
steroids, antibiotics or both

Exclusion criteria: respiratory disorders other than COPD; regular oxygen treatment;
systemic steroids, high dose ICS or antibiotics in the 4 weeks prior

Baseline characteristics of treatment/control groups: comparable

Interventions FP 500 pg, 2 times a day (1000 pg/d)
Salmeterol/FP 50/500 pg, 2 times a day
Salmeterol 50 pg, 2 times a day
Placebo in identical inhaler
Multidose dry powder inhaler (Diskus or Accuhaler)
1 year
Outcomes Pre-bronchodilator FEV1, FVC
Post-bronchodilator FEV1, FVC
Peak flow
Use of relief medication
Symptoms score
Night-time awakenings
Exacerbations
SGRQ
Adverse events
Notes Study of combined salmeterol and fluticasone, versus salmeterol, versus fluticasone, ver-
sus placebo
For this review, the comparison of fluticasone versus placebo was analysed
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “randomisation schedule generated
bias) by the PACT program”
Allocation concealment (selection bias) Low risk Quote: “unaware of the allocated treat-
ment”
Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)
All outcomes
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Calverley 2003a  (Continued)

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 108 FP, 140 placebo
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported

Calverley 2003b

Methods

Design: parallel-group

Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: multicentre study, hospital outpatient clinic

Number eligible: not stated

Number enrolled: 1141 (all treatment arms)

Number in treatment group: 257 (BUD)

Number in control group: 256 (placebo)

Number of withdrawals (treatment/control): 102 BUD/106 placebo

Number completing trial (treatment/control): 155 BUD/150 placebo

Age range: mean 64 years BUD, mean 65 years placebo

Sex: 74% M BUD, 75% M placebo

Ethnicity: not stated

COPD diagnosis: GOLD stages III and IV

Severity of COPD: FEV1 36% predicted

Inclusion criteria: GOLD defined COPD (stages III and IV); >= 40 years; COPD
symptoms > 2 years; smoking history >= 10 pack-years; FEV1/VC <= 70% pre-BD;
FEV1 <= 50% predicted; use of SABAs as reliever medication; >= 1 COPD exacerbation
requiring OCS/antibx 2 to 12 months before 1st clinic visit

Exclusion criteria: history of asthma/rhinitis before 40 years of age; any relevant cardio-
vascular disorders; exacerbation of COPD requiring medical intervention within 4 weeks
of run-in/during run-in phase; non-allowed medications: O2 therapy; ICS (aside from
study medication), disodium cromoglycate, leukotriene-antagonists, 5-LO inhibitors,
BD (other than study medication and prn terbutaline 0.5 mg), antihistamines, medica-
tion containing ephedrine, f8-blocking agents

Baseline characteristics of treatment/control groups: comparable

Interventions

BUD 400 pg bd

Formoterol 9 pg bd

BUD 320 pg/formoterol 9 pg bd
Placebo bd

Turbuhaler

12 months

Outcomes

Time to first exacerbation

Change in post-bronchodilator FEV1
Number of exacerbations

Time to and number of OCS-treated episodes
PEFR am and pm
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Calverley 2003b  (Continued)

Slow VC
HRQL
Symptoms
Use of reliever medication
Adpverse effects
Notes Study of combined budesonide and formoterol, versus budesonide, versus formoterol,
versus placebo
For this review, the comparison of budesonide versus placebo was analysed
Run-in phase: all participants received 30 mg oral prednisolone bd and 2 x 4.5 mg
formoterol bd (2 weeks)
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomised”
bias)
Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 102 BUD, 106 placebo
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported

Calverley 2003c

Methods

Design: parallel-group

Randomisation: yes, method not stated
Blinding: not stated (placebo-controlled)
Withdrawals: not stated

Participants

Setting: multicentre study

Number eligible: not stated (abstract)

Number enrolled: 631

Number in treatment group: 318

Number in control group: 313

Number of withdrawals (treatment/control): not stated
Number completing trial (treatment/control): not stated
Age range: >= 40 years

Sex: not stated

Ethnicity: not stated

COPD diagnosis: criteria not stated in abstract, history of smoking

Severity of COPD: post-bronchodilator FEV1 = 1.37 to 1.39 L, % predicted FEV1 =
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Calverley 2003¢c  (Continued)

47%, reversibility = 3.54 to 3.72 % predicted FEV1 (from abstract)
Inclusion criteria: not stated
Exclusion criteria: not stated

Baseline characteristics of treatment/control groups: not stated

Interventions Mometasone furoate once daily 800 pg
DPI
Placebo
52 weeks

Outcomes Changes from baseline in post-bronchodilator FEV1
Changes from baseline in COPD symptom scores
% of patients with > 1 COPD exacerbation
Time to first COPD exacerbation

Notes Details from Calverley 2003b abstract

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “Randomised” (abstract)

Allocation concealment (selection bias)

Unclear risk Information not available

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk Information not available

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Information not available

Selective reporting (reporting bias)

Unclear risk Information not available

Calverley 2007

Methods

Design: parallel-group

Randomisation: yes, method stated
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants

Setting: multicentre study, hospital outpatient department
Number eligible: 3096

Number enrolled: 3058

Number in treatment group: 1534

Number in control group: 1524

Number of withdrawals (treatment/control): 587/673
Number completing trial (treatment/control): 947/851
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Calverley 2007  (Continued)

Age range: placebo (mean) 65 years (8.2); ICS (mean) 65 years (8.4)

Sex: placebo 1163 M, 361 F; ICS 1157 M, 377 F

Ethnicity: placebo 82% white; ICS 82% white

COPD diagnosis: FEV1 < 60% predicted, < 10% reversibility in predicted FEV1, FEV1/
FER ratio < 70%

Severity of COPD: not stated

Inclusion criteria: male or female aged 40 to 80 years; current or ex-smokers with smoking
history of > 10 pack-years; established Hx of COPD

Exclusion criteria: current diagnosis of asthma or respiratory disorders other than COPD;
chest radiograph indicating diagnosis other than COPD; had a lung-volume reduction
surgery and/or lung transplant; requirement of LTOT at start of study > 12 hour/day;
receiving long-term oral corticosteroid therapy; serious, uncontrolled disease likely to
interfere with study and/or cause death within the 3-year study period

Baseline characteristics of treatment/control groups: not stated

Interventions FP 500 pg, 2 times a day (1000 pg/day)
Placebo
Outcomes All-cause mortality

St George Respiratory Questionnaire
Exacerbation rate
Serious adverse events

Fatal SAEs

Notes TORCH study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “randomised” - computer-gener-

bias) ated numbers

Allocation concealment (selection bias) Low risk Quote: “Neither the subject nor the inves-
tigator will know to which treatment arm
a subject has been allocated” - supplemen-
tary protocol

Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 38% FP, 44% placebo

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported
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Calverley 2008

Methods Design: parallel-group (3 groups - QD treatment, bd treatment, placebo)
Randomisation: yes, computer generated code
Blinding: double-blind, dosing regimens (QD or bd) were not blinded
Withdrawals: stated

Participants Setting: multicentre study (95 sites), multiple country (11)
Number enrolled: 911
Number in treatment group: 616 (308 QD, 308 bd)
Number in control group: 295
Number of withdrawals (treatment/control): 194 (94 QD, 100 bd)/125
Number completing trial (treatment/control): 422 (214 QD, 208 bd)/170
Age range: > 40, mean 65
Sex: M 622, F 289
Ethnicity: white = 787, non-white = 124
COPD diagnosis: pre-bronchodilator FEV1/FVC ratio < 70%, post-bronchodilator
FEV1 30% to 70% predicted, low post-bronchodilator FEV1 reversibility (< 10% of
predicted normal)
Severity of COPD: FEV1 50% to < 80% predicted = 266 (29%), FEV1 30% to < 50%
predicted = 455 (44%), FEV1 < 30% predicted = 194 (21%)
Inclusion criteria: diagnosis of COPD based on currently accepted criteria, and were
current smokers who failed a mandatory smoking cessation program or self reported ex-
smokers who had stopped smoking > 12 months before the study
Exclusion criteria: clinical history of asthma or any other clinically significant medical
illness other than COPD, COPD exacerbation within 3 months before the baseline visit,
ventilator support for respiratory failure within the past year, lobectomy, pneumonec-
tomy, lung volume reduction surgery, lung cancer within the past 5 years, nasal CPAP
or oxygen use > 2 hours per day, initiation of pulmonary rehabilitation within the past 3
months, treatment with chronic or prophylactic antibiotics, inability to use the MF-DPI
inhaler, and < 80% adherence in recording diary data between screening and baseline
Baseline characteristics of treatment/control groups: comparable

Interventions ME-DPI 800 pg QD PM
MEF-DPI 400 pg bd
Placebo

Outcomes Pulmonary function - pre- and post-bronchodilator FEV1, pre- and post-bronchodilator
FEF 25% to 75%, pre- and post-bronchodilator FVC
Exacerbations - number and severity (hospitalisations, use of both oral steroid and an-
tibiotic, or of oral steroids alone, as opposed to use of antibiotics alone)
Symptom scores
Health status - SGRQ, SF-36
Safety - adverse events

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Calverley 2008  (Continued)

Random sequence generation (selection Low risk Quote: “Computer generated code”

bias)

Allocation concealment (selection bias) Unclear risk Information not available

Blinding (performance bias and detection Unclear risk Double-blinding but dosing regimens not
bias) blinded

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Dropouts stated with reasons - similar
All outcomes numbers

Selective reporting (reporting bias) Low risk All outcomes reported

Culpitt 1999

Methods

Design: cross-over, 2 weeks washout
Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: single-centre study, hospital outpatient clinic

Number eligible: 25

Number enrolled: 20

Number in treatment group: 20

Number in control group: 20

Number of withdrawals (treatment/control): 7 (cross-over)

Number completing trial (treatment/control): 13 (cross-over)

Age range: 43 to 73 years

Sex: 13 M, 8 F

Ethnicity: not stated

COPD diagnosis: FEV1/FVC < 0.7, post-bronchodilator FEV1 < 85% predicted, re-
versibility < 15% predicted FEV1

Severity of COPD: mean FEV1 49.5 % predicted at baseline

Inclusion criteria: stable COPD, smoking history >= 20 pack-years

Exclusion criteria: use of inhaled or oral steroids, or exacerbation in previous 6 weeks,
asthma, variability of symptoms, atopy

Baseline characteristics of treatment/control groups: comparable

Interventions

FP 500 pg, 2 times a day (1000 pg/day)
Placebo 2 times a day
Metered-dose inhaler via a spacer

4 weeks cross-over

Outcomes

PEFR

Use of reliever inhaler
Dyspnoea score
Cough score
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Culpitt 1999  (Continued)

Sputum production

Sputum colour

Spirometry

Sputum cytokine and enzyme assays

Notes Run-in period 2 weeks

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomised”
bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 7 (cross-over)
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Derenne 1995

Methods

Design: parallel-group

Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: not stated

Participants

Setting: multicentre study

Number eligible: not stated

Number enrolled: 194 (152 eligible for van Grunsven meta-analysis)

Number in treatment group: 81

Number in control group: 71

Number of withdrawals (treatment/control): not stated

Number completing trial (treatment/control): not stated

Age range: not stated

Sex: not stated

Ethnicity: not stated

COPD diagnosis: FEV1 30% to 60% predicted

Severity of COPD: not stated

Inclusion criteria: age <= 75 years, “chronic bronchitis”, FEV1 30% to 60% predicted,
FEV1 reversibility < 10% predicted, PaO2 > 55 mmHg, usual treatment without corti-
costeroid, no exacerbation in the last 3 months

Exclusion criteria: other pulmonary diseases, corticosteroids past 15 days, IgE > 200 TU/

Inhaled corticosteroids for stable chronic obstructive pulmonary disease (Review) 54
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Derenne 1995  (Continued)

mlL, eosinophils > 500 x 10E3/mL

Baseline characteristics of treatment/control groups: not stated

Interventions BDP 1500 pg/d

MDI

Placebo

24 months
Outcomes Level of FEV1

Level of PEFR

Duration of corticosteroid course
Notes Abstract only

Details from van Grunsven meta-analysis
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk See Van Grunsven 1999
bias)
Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Unclear risk Information not available
All outcomes
Selective reporting (reporting bias) Unclear risk Information not available

Ferreira 2001

Methods

Design: cross-over, 2 weeks washout
Randomisation: yes, sealed envelopes
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants

Setting: single-centre study, hospital outpatient clinic
Number eligible: not stated

Number enrolled: 20

Number in treatment group: 20 (cross-over)

Number in control group: 20 (cross-over)

Number of withdrawals (treatment/control): 1 (cross-over)
Number completing trial (treatment/control): 19 (cross-over)
Age range: mean 69 years

Sex: not stated
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Ferreira 2001  (Continued)

Ethnicity: not stated

COPD diagnosis: ATS guidelines

Severity of COPD: mean post-bronchodilator FEV1 55% predicted

Inclusion criteria: >= 20 pack-year smoking history and abstinence for >= 6 months
Exclusion criteria: respiratory tract infection in 6 weeks before study, clinical instability
(increased need for medication, emergency care or hospitalisation), other significant
medical illnesses affecting eNO, systemic steroids in the month preceding, asthma
Baseline characteristics of treatment/control groups: cross-over

Interventions BDP 500 pg, 2 times a day (1000 pg/d)
Matching placebo
Metered-dose inhaler
2 weeks
Outcomes Spirometry
Exhaled nitric oxide
Exhaled breath condensate: hydrogen peroxide
Notes ICS were withdrawn during run-in, if patients were on ICS
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomisation”
bias)
Allocation concealment (selection bias) Low risk Sealed envelopes
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Low risk 1 withdrawal
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported

Ferreira 2003

Methods Design: cross-over group
Randomisation: yes, method not stated
Blinding: double-blind, double-dummy
Withdrawals: not stated

Participants Setting: single centre study
Number eligible: 40
Number enrolled: 40
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Ferreira 2003  (Continued)

Number in treatment group: 20

Number in control group: 20

Number of withdrawals (treatment/control): not stated
Number completing trial (treatment/control): not stated
Age range: not stated

Sex: not stated

Ethnicity: not stated

COPD diagnosis: not stated

Severity of COPD: not stated

Inclusion criteria: not stated

Exclusion criteria: not stated

Baseline characteristics of treatment/control groups: not stated

Interventions FP 1000 pg, 1 time a day (1000 pg/day)
Placebo
Outcomes Exhaled nitric oxide levels
FEV1
CRQ - dyspnoea, fatigue, emotional function, master
6-minute walk test
Notes Poster ATS 99th Conference 2003
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “random” (abstract)
bias)
Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “triple blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Unclear risk Information not available
All outcomes
Selective reporting (reporting bias) Unclear risk Information not available
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GSK 2005 (FCO30002)

Methods

Design: parallel-group, 2 weeks run-in and 12 weeks treatment
Randomisation: yes, method not stated

Blinding: double-blind

Withdrawals: stated

Participants

Setting: multicentre (32), Germany

Number eligible: 210

Number enrolled: 207

Number in groups: FP 68, prednisolone-FP 70, placebo 69

Number of withdrawals: FP 12, prednisolone-FP 8, placebo 10

Number completing trial: FP 56, prednisolone-FP 62, placebo 59

Mean age: FP 61, prednisolone-FP 61, placebo 63

Sex (number F:M): FP 26:40, prednisolone-FP 20:49, placebo 19:47

Ethnicity: not reported

COPD diagnosis: not stated

Inclusion criteria: documented history of COPD, age 40 to 79, FEV1 40% to 80%
predicted, FEV1/FVC < 70%, increase of FEV1 < 10% at 30 minutes post salbutamol,
symptomatic on > 5 days and symptom score > 5 and/or salbutamol required, able to
use Mini-Wright peak-flow-meter and Diskus inhaler correctly

Exclusion criteria: long-term oxygen therapy, use of inhaled or systemic corticosteroids
during 8 weeks prior to study entry, acute exacerbation or antibiotic treatment or hospital
stay within 4 weeks before study entry, use of beta-blockers within 2 weeks before study
entry

Baseline characteristics: comparable

Interventions

Run-in period: all participants received salmeterol 50 g bd as bronchodilator treatment
and salbutamol MDI as rescue medication

Treatment-period: salmeterol 50 p1g bd was continued throughout the study. At visit 2,
participants were randomised into one of 3 groups and received (in addition to salmeterol)
either

Placebo tablets for 2 weeks plus fluticasone 500 g bd for 12 weeks OR

Prednisolone tablets (20 to 40 mg per day, depending on body weight) plus placebo
Diskus™ for 2 weeks, then switch to Fluticasone 500 g bd for the following 10 weeks
OR

Placebo tablets for 2 weeks plus Placebo Diskus™ for 12 weeks

Outcomes

Primary: Change in FEV1 (L) after 12 weeks of treatment compared with baseline at
randomisation

Secondary: participants’ self assessment of exercise capacity (oxygen cost diagram)
Morning serum cortisol concentrations

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk uote: “randomised” - method not stated
q g

bias)
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GSK 2005 (FCO30002) (Continued)

Allocation concealment (selection bias) Unclear risk Not stated

Blinding (performance bias and detection Low risk Quote: “Double blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals stated; similar
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

GSK 2005 (FLTA3025)

Methods Design: parallel-group, 2 weeks placebo run in then 6 months treatment
Randomisation: yes, method not stated
Blinding: double-blind
Withdrawals: stated
Participants Setting: 55 centres in the United States
Number eligible: unknown
Number enrolled: 640
Number in groups: placebo 206, FP 200 216, FP 500 218
Number of withdrawals: placebo 79, FP 250 76, FP 500 71
Number completing trial: placebo 127, FP 250 140, FP 500 147
Mean age: placebo 64.8, FP 250 65.2, FP 500 63.3
Sex (number MF:M): placebo 66:140, FP 250 60:156, FP 500 74:144
Ethnicity (white, n): placebo 196, FP 250 204, FP 500 206
COPD diagnosis: not stated
Inclusion criteria: COPD diagnosis; at least 40 years old; current or prior 20 pack-
years smoking; productive cough most days for at least 3 months of year, for at least 2
years, and not attributable to another disease process; baseline FEV1 < 65% predicted
normal but > 0.70 litres (L) or FEV1 < 0.70 L and > 40% of predicted normal and
FEV1/forced vital capacity (FVC) ratio of < 0.70; score of > 2 on the Modified Medical
Research Council (MMRC) Dyspnea Scale at screening and a score of > 4 on the CBSQ
at randomisation, and had not received systemic corticosteroids or high-dose inhaled
corticosteroid therapy for at least 6 months prior to screening
Exclusion criteria: current diagnosis of asthma, concurrent participation in a pulmonary
rehabilitation programme, a respiratory disease other than COPD or other significant
concurrent disease, an abnormal and clinically significant ECG at screening, and the
occurrence of a moderate or severe COPD exacerbation during the run-in period. Con-
current use of the following respiratory medications was not allowed: beta-agonists
(other than salbutamol), cromolyns, corticosteroids (oral, inhaled and intranasal), anti-
leukotrienes and ipratropium. Use of systemic corticosteroids for the treatment of a
COPD exacerbation required subject withdrawal
Baseline characteristics: comparable
Interventions Following the 2-week placebo run-in period, eligible participants were randomised (1:1:
1) to 1 of 3 treatments administered via the DISKUS™ multidose powder inhaler for 6
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GSK 2005 (FLTA3025) (Continued)

months (24 weeks): FP 250pg bd, FP 500pg bd or placebo bd. Salbutamol was provided

as supplemental medication for the duration of the stud
pp y

Outcomes Primary: morning pre-dose FEV1 at endpoint. Endpoint was defined as the last pre-dose
FEV1 during the treatment period for each participant
Secondary: Chronic Bronchitis Symptoms Questionnaire (CBSQ) score; Transition Dys-
pnea Index (TDI) score; exacerbations of COPD (incidence, severity and time to first
exacerbation); participant-recorded daily morning peak expiratory flow rate (PEFR);
supplemental salbutamol use; and night-time awakenings requiring salbutamol. Quality
of life was assessed by the Chronic Respiratory Disease Questionnaire (CRDQ). A mild
exacerbation was defined as use of more than 12 puffs or 4 nebules of salbutamol on 2
consecutive days. A moderate exacerbation was defined as use of either antibiotics and/
or oral or inhaled corticosteroids for treatment of worsening COPD symptoms, and a
severe exacerbation was an exacerbation requiring in-patient hospitalisation

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Quote: “double blind” - method not stated

bias)

Allocation concealment (selection bias) Unclear risk Method not stated

Blinding (performance bias and detection Low risk Quote: “Double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Dropouts stated and reasons given - similar

All outcomes numbers

Selective reporting (reporting bias) Low risk All outcomes reported

Guenette 2011

Methods

Design: cross-over group

Randomisation: yes, method not stated
Blinding: double-blind, placebo-controlled
Withdrawals: stated

Participants

Setting: hospital outpatient clinic
Number eligible: not stated
Number enrolled: 17

Number in groups: 17 (cross-over)
Number of withdrawals: 0
Number completing trial: 17

Age range: > 40 years old
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Guenette 2011  (Continued)

Sex: 12 M, 5 F

Ethnicity: not stated (multicentre)

COPD diagnosis: clinically stable COPD patients
Severity of COPD: mean FEV1 54% predicted

Inclusion criteria: > 40 years with a clinical diagnosis of COPD for at least 1 year, smoking
>20 pack-years, FEV1 <70% predicted, FEV1/FVC < 0.7, FRC >120% predicted and
moderate to severe chronic activity-related dyspnoea as evidenced by a modified baseline

Dyspnoea Index focal score < 6

Exclusion criteria: asthma, other condition leading to dyspnoea, hospitalised or lower

respiratory tract infection 4 week prior, oxygen saturation < 80% during exercise

Baseline characteristics of treatment/control groups: comparable

Interventions FP 500 pg twice daily
Placebo twice daily
2 weeks (with 2 weeks washout)
Outcomes Borg dyspnoea score during exercise, cycle endurance, spirometry, lung volumes
Notes
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Quote: “randomised”

Allocation concealment (selection bias)

Unclear risk

Information not available

Blinding (performance bias and detection Low risk Quote: “double blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Hanania 2003

Methods Design: parallel-group
Randomisation: yes, method not stated (stratified by reversibility and site)
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants Setting: multicentre study, hospital outpatient clinic

Number eligible: 1489
Number enrolled: 723

Number in groups: FP/SM 178, FP 183, SM 177, placebo 185
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Hanania 2003 (Continued)

Number of withdrawals: FP/SM 53, FP 49, SM 57, placebo 59
Number completing trial: FP/SM 125, FP 134, SM 120, placebo 126
Age range: 40 to 84 years for FP versus placebo

Sex: 247 M, 121 F
Ethnicity: not stated (multicentre)

COPD diagnosis: ATS criteria, FEV1/FVC ratio <= 70%, FEV1 < 65% predicted and

>0.70 L

Severity of COPD: mean FEV1 42% predicted

Inclusion criteria: current or former smokers with >= 20 pack-year history, chronic

bronchitis, moderate dyspnoea

Exclusion criteria: current asthma, oral steroids in previous 6 weeks, abnormal clinically

significant ECG, long-term oxygen therapy, moderate or severe exacerbation in run-in,

significant medical disorder

Baseline characteristics of treatment/control groups: comparable

Interventions FP 250 pg, 2 times a day (500 pg/d)
Salmeterol 50 pg, 2 times a day

FP 250 pg/salmeterol 50 pg, 2 times a day

Placebo
Diskus
24 weeks

Outcomes Predose FEV1
2 hour post dose FEV1
Morning PEFR
Dyspnoea (Transitional Dyspnoea Index)
Supplemental salbutamol use
Health status (CRDQ)
Symptoms of chronic bronchitis (CBSQ)
Exacerbations

Adverse events

Notes

Risk: of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

Quote: “randomised”

Allocation concealment (selection bias) Unclear risk

Information not available

Blinding (performance bias and detection Low risk
bias)

All outcomes

Quote: “double blind”

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

Withdrawals: 27% FB, 32% placebo
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Selective reporting (reporting bias)

Low risk All outcomes reported

Hattotuwa 2002

Methods

Design: parallel-group

Randomisation: yes, random number table
Blinding: double-blind

Withdrawals: stated

Participants

Setting: hospital outpatient clinic

Number eligible: not stated

Number enrolled: 37

Number in treatment group: 17

Number in control group: 19

Number of withdrawals (treatment/control): 1/5 + 1 insufficient biopsy
Number completing trial (treatment/control): 16/14

Age range: 40 to 75 years

Sex: 26 M, 4 F

Ethnicity: not stated

COPD diagnosis: FEV1 25% to 80% of predicted

Severity of COPD: mean FEV1 % predicted FP 46.2%, placebo 45.5%
Inclusion criteria: current or ex-smokers > 20 pack-years

Exclusion criteria: atopy, acute bronchodilator reversibility, severe concurrent medical
problems, chest infection within 8 weeks before study

Baseline characteristics of treatment/control groups: comparable

Interventions

FP 500 pg, 2 times a day (1,000 pg/d)
Placebo
Multidose dry powder inhaler (Accuhaler)

3 months

Outcomes

Peak flow

Symptom score
Spirometry

Exhaled carbon monoxide
Bronchoscopy
Exacerbations

Notes

Run-in 8 weeks
Had steroid trial (prednisolone 30 mg, 2 weeks) after cessation of FP for 1 month

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “random number table”

bias)
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Hattotuwa 2002  (Continued)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Withdrawals: 1 FP, 5 placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

John 2005

Methods

Design: cross-over group
Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: not stated

Participants

Setting: not stated

Number eligible: not stated

Number enrolled: 22

Number in treatment group: 11

Number in control group: 11

Number of withdrawals (treatment/control): not stated

Number completing trial (treatment/control): 11/11

Age range: placebo: mean 51.36 years; ICS: mean 61.82 years

Sex: 10 M, 12 F

Ethnicity: not stated

COPD diagnosis: GOLD guidelines (5 patients mild, 6 patients moderate)

Severity of COPD: placebo FEV1 99.9% predicted; ICS FEV 77% predicted
Inclusion criteria: COPD, clinically stable, no previous hospital admission or treatment
change in the last 3 months, none received oral corticosteroids in the preceding 8 weeks
Exclusion criteria: current or past Dx of asthma, RTT in past 2 weeks, cancer, thyroid
disease, severe liver disease, chronic heart failure

Baseline characteristics of treatment/control groups: comparable

Interventions

BDP 400 pg, 2 times a day (800 pg/day)
Placebo
Short acting B2 agonists or theophylline for symptom relief

Outcomes

SGRQ score - symptom, activity, impact
Pulmonary function - FEV1, VC, FVC, PEE TLC
Peripheral blood monocytes

IL-10, IFN-y, MIP-1, GM-CSF

Serum cortisol levels

Notes
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John 2005  (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomised”
bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Kerstjens 1992

Methods

Design: parallel-group

Randomisation: yes, computer-generated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: multicentre study, hospital outpatient clinic

Number eligible: not stated

Number enrolled: 274 (whole study); 182 in subgroup of BDP versus placebo
Number in treatment group: 91 (BDP)

Number in control group: 91

Number of withdrawals (treatment/control): 12/44

Number completing trial (treatment/control): 79/47

Age range: 18 to 60 years

Sex: 117 M, 65 F

Ethnicity: Caucasian

COPD diagnosis: patients with obstructive airways disease and bronchial hyper-respon-
siveness to histamine (asthma, COPD, asthmatic bronchitis or undefined) were recruited.
COPD was diagnosed in current or former smokers without a history of asthmatic at-
tacks who reported either chronic cough with or without sputum production or dysp-
noea when walking quietly on level ground, or both

Severity of COPD: pre-bronchodilator FEV1 64.6% predicted (BDP group), 63.3%
predicted

Inclusion criteria: FEV1 between 4.5 and 1.64 residual standard deviations (SDs) below
predicted, or the ratio of FEV1 to inspiratory VC was less than 1.64 residual SDs below
predicted provided that the TLC was more than 1.64 residual SDs below predicted;
bronchial hyper-responsiveness: PC20 (histamine) <= 9 mg/mL

Exclusion criteria: presence of major illnesses

Baseline characteristics of treatment/control groups: comparable, except that the BDP
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Kerstjens 1992 (Continued)

group was slightly less hyper-responsive

Interventions Terbutaline 250 pg, 2 puffs, 4 times a day with either:
BDP 100 pg, 2 puffs, 4 times a day (800 pg/day)
or ipratropium 20 pg, 2 puffs, 4 times a day
or placebo
Placebo, 2 puffs, 4 times a day
Metered-dose inhaler
3 years
Outcomes FEV1
Bronchodilator reversibility
PC20 to histamine
Notes Run-in period of 4 weeks
Study was terminated early because of predefined, significant differences in the with-
drawal rate, FEV1 and PC20
Only the ICS versus placebo comparison is analysed in this review

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “randomisation was performed by

bias) telephoning an independent center that
used a computerized minimization method
with stratification”

Allocation concealment (selection bias) Low risk Quote: “randomisation was performed by
telephoning an independent center that
used a computerized minimization method
with stratification”

Blinding (performance bias and detection Low risk Quote: “double-blind regimens”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ High risk Rate of withdrawals in corticosteroid group

All outcomes (12 patients) differed from the placebo
group (44 patients)

Selective reporting (reporting bias) Low risk All outcomes reported
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Lapperre 2009

Methods

Design: parallel-group
Randomisation: yes, performed by independent randomisation centre
Blinding: double-blind

Withdrawals: stated, reasons not stated

Participants

Setting: primary care, Netherlands

Number eligible: 4617

Number enrolled: 114

Number in treatment group: 26 (FP 30 months), 31 (FP 6 months, then placebo), 28
(FP/salmeterol)

Number in control group: 29

Number of withdrawals: 4 (FP 30 months), 3 (FP 6 months, then placebo), 4 (FP/
salmeterol), 4 (placebo)

Number completing trial: 22 (FP 30 months), 23 (FP 6 months, then placebo), 21 (FP/
salmeterol), 20 (placebo)

Age range: 45 to 75

Sex (M/F): 20/4 (FP 30 months), 22/4 (FP 6 months, then placebo), 23/3 (FP/salme-
terol), 22/3 (placebo)

Ethnicity: not stated

COPD diagnosis: Global Initiative for Chronic Obstructive Lung Disease (GOLD)
stages II and IIT

Severity of COPD: as above

Inclusion criteria: age 45 to 75, current or former smokers, smoked for 10 or more pack-
years, lung function levels compatible with Global Initiative for Chronic Obstructive
Lung Disease (GOLD) stages II and III

Exclusion criteria: asthma and receipt of ICS within 6 months before random assignment
Baseline characteristics of treatment/control groups: comparable

Interventions

FP 500pg twice daily for the first 6 months followed by placebo twice daily for 24
months; FP 500 pg twice daily for 30 months; FP 500 pg twice daily and salmeterol 50
pg twice daily in a single inhaler for 30 months; or placebo twice daily for 30 months

Outcomes

Primary: inflammatory cell counts in bronchial biopsies and induced sputum
Secondary: post-bronchodilator spirometry and hyper-responsiveness to methacholine
PC20, dyspnoea (modified Medical Research Council dyspnoea scale), health status (St
George’s Respiratory Questionnaire, Clinical COPD Questionnaire)

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomised by independent ran-
domisation center”

Allocation concealment (selection bias)

Unclear risk Method not stated
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Lapperre 2009  (Continued)

Blinding (performance bias and detection Low risk Quote: “Double blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Dropouts stated - similar
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported
Laptseva 2002
Methods Design: parallel-group

Randomisation: yes, method not stated
Blinding: double-blind
Withdrawals: not stated

Participants Setting: not stated
Number eligible: 49
Number enrolled: 49
Number in treatment group: 25
Number in control group: 24
Number of withdrawals (treatment/control): ?
Number completing trial (treatment/control): 25/24
Age range: 45 to 65 years
Sex: not stated
Ethnicity: not stated

COPD diagnosis: FEV1 40% to 60% of predicted normal, FEV1/VC < 55%, bron-

chodilator reversibility of < 15%

Severity of COPD: not stated

Inclusion criteria: COPD as defined above
Exclusion criteria: not stated

Baseline characteristics of treatment/control groups: comparable

Interventions BUD 400 pg, 2 times a day (800 pg/d)
Placebo

Outcomes Number and severity of exacerbations
FEV1
FVC
FEV50
Diary card symptoms
PEFR

Notes Abstract only

Risk of bias

Bias Authors’ judgement Support for judgement
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Laptseva 2002  (Continued)

Random sequence generation (selection Unclear risk Information not available (Abstract)
bias)

Allocation concealment (selection bias) Unclear risk Information not available

Blinding (performance bias and detection Unclear risk Information not available

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Information not available

All outcomes

Selective reporting (reporting bias) Unclear risk Information not available

LHS 2000

Methods

Design: parallel-group

Randomisation: yes, computer generated - correspondence from Melissa Skeans 11 July
2002 - (participants and staff unaware of treatment allocation), stratified by centre and
smoking status

Blinding: double-blind, double-dummy

Withdrawals: stated

Participants

Setting: multicentre study, USA and Canada, hospital outpatient clinics

Number eligible: 1347

Number enrolled: 1116

Number in treatment group: 559

Number in control group: 557

Number of withdrawals (treatment/control): 28/38

Number completing trial (treatment/control): 531/519

Age range: 40 to 69 years

Sex: 704 M, 412 F

Ethnicity: non-white race 6.3% of intervention group, 4.1% of placebo group

COPD diagnosis: FEV1/FVC < 0.7, FEV1 30% to 90% predicted

Severity of COPD: mean post-bronchodilator FEV1 68.5% predicted in intervention
group, 67.2% predicted in placebo group

Inclusion criteria: current smokers or quit smoking within previous 2 years

Exclusion criteria: medical conditions such as cancer, recent myocardial infarction, al-
coholism, heart failure, IDDM, neuropsychiatric disorders; use of bronchodilators, oral
or inhaled steroids in previous year

Baseline characteristics of treatment/control groups: comparable

Interventions

TAA 600 pg, 2 times a day (1200 pg/day)
Placebo 2 times a day

Metered-dose inhaler (identical)

Mean duration 40 months
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LHS 2000 (Continued)

Outcomes

Change in pre-bronchodilator FEV1 over time

Change in pre-bronchodilator FVC over time

Change in post-bronchodilator FEV1 over time

Change in post-bronchodilator FVC over time

Daily cough and phlegm >= 3 months/year

Highest dyspnoea level

Highest wheezing level

No. of new or increased respiratory symptoms categorised as moderate or severe
No. of hospitalisations

No. of emergency department visits, not resulting in hospitalisation
No. of outpatient physician visits

No. of health care visits

Cause-specific morbidity and mortality

PC20 methacholine

Health-related quality of life (SF-36)

Side effects

Bone mineral density

Notes

Intention-to-treat analysis

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “randomisation....randomly as-
signed...according to center”

Allocation concealment (selection bias)

Low risk Quote: “Participants and clinical center
staff were unaware of study-drug assign-

ments”
Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 28 TAA, 38 placebo
All outcomes
Selective reporting (reporting bias) Low risk All outcomes reported
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Llewellyn-Jones 1996

Methods

Design: parallel-group

Randomisation: yes, computer-generated (information from GSK, 13 May 2002)
Blinding: double-blind, double dummy (information from GSK, 13 May 2002)
Withdrawals: stated

Participants

Setting: single-centre study, UK hospital clinic, home diary

Number eligible: not stated

Number enrolled: 17

Number in treatment group: 8

Number in control group: 9

Number of withdrawals (treatment/control): 0/1 (infective exacerbation)

Number completing trial (treatment/control): 8/8

Age range: 50 to 75 years

Sex: 8 M, 8 F

Ethnicity: not stated

COPD diagnosis: smoking-related chronic bronchitis and emphysema

Severity of COPD: mean RV/TLC 58.3% predicted, mean KCO 43.4% predicted in
placebo group; mean RV/TLC 51.2% predicted, mean KCO 52.7% predicted in treat-
ment group

Inclusion criteria: chronic bronchitis and clinical evidence of emphysema (radiological
hyperinflation, airflow obstruction, hyperinflation, reduced gas transfer)

Exclusion criteria: inhaled or oral steroids in preceding 3 months

Baseline characteristics of treatment/control groups: comparable

Interventions

FP 750 pg, 2 times a day (1500 pg/day)
Placebo 2 times a day

Inhaler, volumatic spacing device

8 weeks

Outcomes

Daily symptoms of breathlessness, cough, general well-being
Morning peak flow rate at study completion

Evening peak flow rate at study completion

Sputum volume and colour (reported)

Sputum volume (4-hour collection)

Sputum chemotactic activity, elastase inhibitory capacity, albumin concentration,
myeloperoxidase activity, fluticasone propionate concentration
Blood neutrophil function

Serum albumin concentration

Acute infective exacerbations

Spirometry

Notes

No difference in spirometry reported between intervention and control groups at study

completion

Risk of bias

Bias

Authors’ judgement Support for judgement
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Llewellyn-Jones 1996  (Continued)

Random sequence generation (selection Unclear risk Quote: “randomised”

bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double-blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk 1 withdrawal from placebo group
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Loppow 2001

Methods

Design: cross-over, 4 weeks washout
Randomisation: yes, method not stated
Blinding: double-blind

Withdrawals: stated

Participants

Setting: single-centre study, Germany, hospital outpatient clinic

Number eligible: not stated

Number enrolled: 19

Number in treatment group: 19 (cross-over)

Number in control group: 19 (cross-over)

Number of withdrawals (treatment/control): 0/0

Number completing trial (treatment/control): 19/19

Age range: 31 to 77 years

Sex: 12 M, 7 F

Ethnicity: not stated

COPD diagnosis: chronic bronchitis (ATS criteria, cough and sputum production),
current or ex-smokers > 20 pack-years

Severity of COPD: mean FEV1 83.4% predicted (2 patients had no airflow obstruction)
Inclusion criteria: as for COPD diagnosis; 14 patients had bronchial hyper-responsive-
ness (PC20 methacholine < 8 mg/mlL)

Exclusion criteria: use of inhaled or systemic corticosteroids in previous 3 months, res-
piratory tract infection in previous 4 weeks

Baseline characteristics of treatment/control groups: cross-over study

Interventions

FP 1000 pg/day
Placebo
Delivery device not stated

4 weeks each treatment period (cross-over)

Outcomes

FEV1
VvC
Exhaled NO
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Loppow 2001  (Continued)

Induced sputum cell count

Induced sputum fluid-phase markers (LCH, ECP, elastase, IL-8, iNOS)

Notes Chronic bronchitis patients included, not only COPD with airflow obstruction
14/19 patients had bronchial hyper-responsiveness (PC20 MCh < 8 mg/mL) and 6/19
had positive skin prick test

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Quote: “randomised”

bias)

Allocation concealment (selection bias) Unclear risk Information not available

Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Mahler 2002
Methods Design: parallel-group
Randomisation: yes, method not stated (stratified by centre and reversibility)
Blinding: double-blind, double-dummy
Withdrawals: stated
Participants Setting: multicentre study, hospital outpatient clinic

Number eligible: 1352

Number enrolled: 691 (645 with evaluable data)

Number in groups: SM/FP 165, SM 160, FP 168, placebo 181
Number of withdrawals: SM/FP 52, SM 46, FP 69, placebo 69
Number completing trial: SM/FP 113, SM 114, EP 99, placebo 112
Age range: 42 to 90 years for FP versus placebo

Sex: 239 M, 110 F

Ethnicity: not stated (multicentre)

COPD diagnosis: ATS criteria, FEV1/FVC <= 70%, FEV1 < 65% predicted and more

than 0.70 L
Severity of COPD: mean 41% predicted

Inclusion criteria: current or former smokers with >= 20 pack-year history, chronic

bronchitis, dyspnoea

Exclusion criteria: current asthma, oral steroid use in previous 6 weeks, abnormal clini-

cally significant ECG, long-term oxygen therapy, moderate or severe exacerbation during
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Mabhler 2002  (Continued)

run-in, clinically significant medical disorder

Baseline characteristics of treatment/control groups: comparable

Interventions

FP 500 pg, 2 times a day (1000 pg/day)
Salmeterol 50 pg, 2 times a day

FP 500 pg/salmeterol 50 pg, 2 times a day
Placebo

Diskus

24 weeks

Outcomes

Change in predose FEV1

Change in 2 hour post dose FEV1

Morning PEFR

Supplemental salbutamol use

Dyspnoea (Transition Dyspnoea Index)
Chronic Bronchitis Symptom Questionnaire
Exacerbations

Chronic Respiratory Disease Questionnaire
Adverse events

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “randomised”

Allocation concealment (selection bias)

Unclear risk Information not available

Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 40% FB, 38% placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Mirici 2001
Methods Design: parallel-group
Randomisation: yes, computer-generated
Blinding: double-blind
Withdrawals: stated
Inhaled corticosteroids for stable chronic obstructive pulmonary disease (Review) 74

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Mirici 2001  (Continued)

Participants Setting: single-centre study, hospital outpatient clinic
Number eligible: 96
Number enrolled: 50
Number in treatment group: 25
Number in control group: 25
Number of withdrawals (treatment/control): 5/5
Number completing trial (treatment/control): 20/20
Age range: mean 52 year BUD, mean 54 year placebo
Sex: 30 M, 10 F
Ethnicity: not stated
COPD diagnosis: FEV1 < 70% predicted with no self reported asthma
Severity of COPD: mean 64.1% predicted BUD, mean 59.9% predicted placebo
Inclusion criteria: FEV1 reversibility with bronchodilator < 15%, smokers
Exclusion criteria: long-term treatment with oral or inhaled corticosteroids within 6
months of study entry, respiratory tract infection in previous 3 months, pregnancy or
lactation, other serious systemic diseases
Baseline characteristics of treatment/control groups: comparable

Interventions BUD 400 pg, 2 times a day (800 pg/day)
Placebo
Turbuhaler
12 weeks

Outcomes Sputum cell count
Spirometry

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “randomisation masked, computer

bias) generated”

Allocation concealment (selection bias) Low risk Quote: “randomisation masked, computer

generated”

Blinding (performance bias and detection Low risk Quote: “double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk 5 withdrawals in both groups

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported
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Nishimura 1999

Methods

Design: cross-over, no washout

Randomisation: yes, computer-generated (correspondence from Dr Koyama, 3 June

2002)
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants

Setting: single-centre study, Japan, hospital outpatient clinic
Number eligible: not stated

Number enrolled: 34

Number in treatment group: 34 (cross-over)

Number in control group: 34 (cross-over)

Number of withdrawals (treatment/control): 4 withdrawals
Number completing trial (treatment/control): 30 (cross-over)
Age range: > 55 years

Sex: 29 M, 1 F (of the 30 who completed the study)
Ethnicity: not stated

COPD diagnosis: smoking > 20 pack-years, chest radiographs showing hyperinflation,

post-bronchodilator FEV1/FVC < 0.7, FEV1 < 80% predicted
Severity of COPD: mean FEV1 37.4% predicted

Inclusion criteria: stable (no acute exacerbation of airflow obstruction within last 3

months)

Exclusion criteria: asthma, heart disease, any other significant medical condition, use of

inhaled or oral steroids in last 3 weeks
Baseline characteristics of treatment/control groups: cross-over

Interventions

BDP 750 pg, 4 times a day (3000 pg/day)
Placebo 4 times a day

Metered-dose inhaler with spacer device

4 weeks each treatment period (cross-over)

Outcomes

Change from baseline pre-bronchodilator FEV1
Change from baseline pre-bronchodilator FVC
Change from baseline post-bronchodilator FEV1
Change from baseline post-bronchodilator FVC
Peak flow (last 14 days of 4-week period)
Symptoms (last 14 days of 4-week period)
Adverse effects

Serum osteocalcin

Serum cortisol

Notes

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: “randomised”

Allocation concealment (selection bias)

Unclear risk Information not available
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Nishimura 1999  (Continued)

Blinding (performance bias and detection Low risk Quote: “double-blind”
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 4 (cross-over)
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported
Ozol 2005
Methods Design: parallel-group

Randomisation: yes, computer-generated
Blinding: double-blind
Withdrawals: stated

Participants Setting: single-centre study, Turkey
Number eligible: not stated
Number enrolled: 26
Number in treatment group: 13
Number in control group: 13
Number of withdrawals (treatment/control): 1/3
Number completing trial (treatment/control): 12/10
Age range: mean 65 years
Sex: 18 M, 4 F
Ethnicity: not stated
COPD diagnosis: stable mild to moderate COPD (GOLD criteria) (mild = > 80%
predicted FEV1; moderate = 50% to 80% predicted FEV1)
Severity of COPD: FEV1 61.1% predicted (BUD); FEV1 57.3% predicted (placebo)
Inclusion criteria: FEV1/FVC < 70%, FEVI > 50% predicted; reversibility of < 200
mL with inhaled salbutamol or less than 12% predicted FEV1; stable COPD; no other
systemic or pulmonary disease; no therapy with inhaled or systemic corticosteroids within
3 months; no history asthma or atopy
Exclusion criteria: not stated
Baseline characteristics of treatment/control groups: comparable

Interventions BUD 400 pg, 2 times a day (800 pg/day)
Placebo
Outcomes Spirometry

BAL cell counts and via bronchoscopy
IL8 count
Weekly diary - change in cough, dyspnoea, sputum production noted

Notes

Risk of bias
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02012005 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “randomised by computer-gener-
bias) ated, blinded randomisation list”
Allocation concealment (selection bias) Low risk Quote: “treatment randomly assigned”
Blinding (performance bias and detection Low risk Quote: “double-blinded”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 1 BUD, 2 placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Paggiaro 1998

Methods Design: parallel-group
Randomisation: yes, computer-generated, sealed envelopes
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants Setting: multicentre study, hospital outpatient clinics: Europe, New Zealand, South
Africa
Number eligible: 365 entered run-in (of which 84 withdrew before randomisation)
Number enrolled: 281
Number in treatment group: 142
Number in control group: 139
Number of withdrawals (treatment/control): 19/27
Number completing trial (treatment/control): 123/112
Age range: 50 to 75 years
Sex: M, F
Ethnicity: not stated
COPD diagnosis: European Respiratory Society definition: decreased maximum expira-
tory flow and slow forced emptying of lung, slowly progressive, irreversible, not changing
markedly over several months
Severity of COPD: mean pre-bronchodilator FEV1 59% predicted in intervention
group, 55% predicted in placebo group
Inclusion criteria: current or ex-smokers (>= 10 pack-years), chronic bronchitis, at least
one exacerbation each year for previous 3 years, high expectation of experiencing exac-
erbation during study period, regular productive cough, FEV1 35% to 90% predicted,
FEV1/FVC <=70%, FEV1 reversibility < 15% after 400 pg (MDI) or 800 pg (Diskhaler)
salbutamol (or > 15% but < 200 mL)
At end of 2-week run-in: required total symptom score of 4 or more from at least 4 of
14 days of run-in to be included
Exclusion criteria: abnormal chest radiograph; current use of fluticasone; within last 4
weeks: use of oral or depot steroids, inhaled steroids of > 500 pg/day, antibiotics or

Inhaled corticosteroids for stable chronic obstructive pulmonary disease (Review) 78
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Paggiaro 1998  (Continued)

hospital admission

Baseline characteristics of treatment/control groups: comparable

Interventions FP 500 pg, 2 times a day (1000 pg/day)
Placebo 2 times a day
Metered-dose inhaler (identical), spacers in some patients
6 months
Outcomes Exacerbations (defined as worsening of COPD symptoms, requiring changes to normal
treatment: mild, self managed; moderate, treatment by family physician or as hospital
outpatient; severe, admission to hospital)
Change in FEV1 compared to baseline
Change in FVC compared to baseline
Treatment efficacy
6-minute walk distance
Borg score before and after 6-minute walk
Control of symptoms (4-point scale)
Morning peak flow rate
Evening peak flow rate
Symptom scores for cough, breathlessness, sputum volume, sputum colour
Use of rescue medications
Serum cortisol
Notes Intention-to-treat analysis
Total number of exacerbations in intervention and control groups described
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Quote: “random numbers were computer
bias) generated”
Allocation concealment (selection bias) Low risk Quote: “Sealed envelopes”
Blinding (performance bias and detection Low risk Quote: “double blind”
bias)
All outcomes
Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 19 in fluticasone group, 27

All outcomes

in placebo group

Selective reporting (reporting bias)

Low risk All outcomes reported
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Pauwels 1999

Methods

Design: parallel-group

Randomisation: yes, method not stated
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants

Setting: multicentre study, Europe, hospital outpatient clinics

Number eligible: 2157

Number enrolled: 1277

Number in treatment group: 634

Number in control group: 643

Number of withdrawals (treatment/control): 176/189

Number completing trial (treatment/control): 458/454

Age range: 30 to 65 years

Sex: 923 M, 354 F

Ethnicity: not stated

COPD diagnosis: post-bronchodilator FEV1 50% to 100% predicted, pre-bronchodila-
tor FEV1/VC ratio < 70%, increase in FEV1 < 10% predicted after 1 mg terbutaline
(dry-powder inhaler)

Severity of COPD: mean pre-bronchodilator FEV1 76.8% predicted in intervention
group, 76.9% predicted in placebo group

Inclusion criteria: currently smoking at least 5 cigarettes/day, smoked for at least 10 years
or smoking history at least 5 pack-years, change in FEV1 between end of 1st and end of
2nd 3 month run-in phases < 15%, > 75% compliance with inhaler

Exclusion criteria: history of asthma, allergic rhinitis, allergic eczema; use of oral steroids
> 4 weeks during preceding 6 months

Baseline characteristics of treatment/control groups: comparable

Interventions

BUD 400 pg, 2 times a day (800 pg/day)
Placebo 2 times a day

Dry powder inhaler (Turbuhaler)

3 years

Outcomes

Change in post-bronchodilator FEV1 over time
Adverse events

Skin bruises > 50 mm diameter

Vertebral fractures on radiographs

Bone mineral density

Notes

Run-in phase: 3-month smoking cessation programme

Continuing smokers had further 3 months of inhaled medication to check compliance
Intention-to-treat analysis

Data reported as non-normal

Results:

0 to 6 month: FEV1 improved by median 17 mL/year in intervention group, declined
by median 81 mL/year in placebo group (P < 0.001)

9 to 36 month: FEV1 declined by median 57 mL/year in intervention group, declined
by median 69 mL/year in placebo group (P = 0.39)

Stratification by smoking history:

<= 36 pack-years: FEV1 declined by median 120 mL in 3 year in intervention group,
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declined by median 190 mL in 3 year in placebo group (P < 0.001)

> 36 pack-years: FEV1 declined by median 150 mL in 3 year in intervention group,

declined by median 160 mL in 3 year in placebo group (P = 0.57)

Risk of bias

Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Quote: “randomly assigned”
bias)

Allocation concealment (selection bias) Unclear risk Information not available
Blinding (performance bias and detection Low risk Quote: “double-blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 176 BUD, 189 placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Renkema 1996

Methods Design: parallel-group
Randomisation: yes, computer-generated, stratified for smoking
Blinding: double-blind, double-dummy
Withdrawals: stated

Participants Setting: single-centre study, The Netherlands, hospital outpatient clinic

Number eligible: not stated

Number enrolled: 39 (of the 58 in the 3 arms of the study)
Number in treatment group: 21

Number in control group: 18

Number of withdrawals (treatment/control): 2/5

Number completing trial (treatment/control): 19/13

Age range: adult, < 70 years

Sex: 58 M, 0 F

Ethnicity: not stated

COPD diagnosis: clinical diagnosis of COPD based on history (persistent dyspnoea,

mainly on exertion, without sudden attacks of dyspnoea), FEV1 < 80% predicted, RV

> 100% predicted,

Severity of COPD: mean FEV1 67% predicted in intervention group, 60% predicted

in placebo group

Inclusion criteria: smokers or ex-smokers, stable phase of disease, specific compliance

post-bronchodilator > 100% predicted (or < 100% allowed if air trapping > 1.5 L)

Exclusion criteria: allergy (positive skin prick test, total serum IgE > 200 IU/mL, blood

eosinophils > 250 x 10"3/mL), older than 70 years, receiving continuous steroid therapy,
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severe concomitant disease, abnormal alphal-antitrypsin serum levels

Baseline characteristics of treatment/control groups: comparable

Interventions

BUD 800 pg, 2 times a day (1600 pg/day)
Placebo 2 times a day

Metered-dose inhaler and spacer (Nebuhaler)
2 years

Outcomes

Change in pre-bronchodilator FEV1 over time
Cough score

Sputum score

Wheeze score

Dyspnoea score

Complaint score

Exacerbations

Plasma cortisol

Notes

Run-in period: 3 months

Third treatment arm: BUD 800 pg, 2 times a day (1600 pg/d) plus oral prednisolone 5
mg once daily (data not included for this review)

Steroid responsiveness assessed by oral prednisolone 40 mg/day for 8 days

Medians presented for decline in FEV1, due to skewness and large spread of distribution

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “allocated blindly (by computerized
randomisation stratified for smoking)”

Allocation concealment (selection bias)

Low risk Quote: “allocated blindly (by computerized
randomisation stratified for smoking)”

Blinding (performance bias and detection Low risk Quote: “double-blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk 2 withdrawals from BUD group, 5 with-

All outcomes

drawals from placebo group

Selective reporting (reporting bias)

Low risk All outcomes reported
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Robertson 1986

Methods

Design: cross-over, 2 weeks washout

Randomisation: yes, method not stated (correspondence from Professor Burge - 15
October 2002: double-blind, allocation concealment used)

Blinding: double-blind, double-dummy

Withdrawals: stated

Participants

Setting: single-centre study, hospital outpatient clinic

Number eligible: 83

Number enrolled: 83

Number in treatment group: 83 (cross-over)

Number in control group: 83 (cross-over)

Number of withdrawals (treatment/control): not stated

Number completing trial (treatment/control): not stated

Age range: mean 61 years (SD 10)

Sex: 66 M, 17 F

Ethnicity: no stated

COPD diagnosis: FEV1 < 70% predicted

Severity of COPD: mean FEV1 44% predicted

Inclusion criteria: COPD of at least 5 years duration, chronic bronchitis on MRC ques-
tionnaire, 92% were current or ex-smokers

Exclusion criteria: asthma, steroid therapy in previous 6 months

Baseline characteristics of treatment/control groups: comparable (cross-over)

Interventions

BDP 500 pg, 3 times a day (1500 pg/day)
Placebo 3 times a day
Metered-dose inhaler
2 weeks each treatment period (cross-over)

Outcomes

FEV1 in treatment period compared to baseline or placebo
FVC in treatment period compared to baseline or placebo
PEFR in treatment period compared to baseline or placebo

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Correspondence from Professor Burge -
double-blind, allocation concealment used
Comment: probably done

Allocation concealment (selection bias)

Low risk Correspondence from Professor Burge -
double-blind, allocation concealment used

Blinding (performance bias and detection
bias)

All outcomes

Low risk Correspondence from Professor Burge -
double-blind, allocation concealment used
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Robertson 1986  (Continued)

Incomplete outcome data (attrition bias) ~ Low risk All participants completed the study
All outcomes
Selective reporting (reporting bias) Low risk Outcomes all reported

Rutgers 1998

Methods

Design: parallel-group

Randomisation: yes, computer-generated (correspondence from Dr Rutgers, 2 June
2002)

Blinding: double-blind, double-dummy

Withdrawals: stated

Participants

Setting: single-centre study, The Netherlands, hospital outpatient clinic

Number eligible: 49

Number enrolled: 44

Number in treatment group: 22

Number in control group: 22

Number of withdrawals (treatment/control): 1/4

Number completing trial (treatment/control): 21/18

Age range: 45 to 75 years

Sex: 35 M, 9 F

Ethnicity: not stated

COPD diagnosis: American Thoracic Society criteria

Severity of COPD: mean FEV1 58% predicted in intervention group, 62% predicted
in placebo group

Inclusion criteria: current smoker, FEV1 and FEV1/VC < % predicted minus 1.64
residual SD, increase in FEV1 < 10% predicted after 1 mg terbutaline via Turbuhaler,
hyper-responsiveness to MCh (PC20 MCh < 8.0 mg/mL) and AMP (PC20 AMP <=
80 mg/mlL)

Exclusion criteria: history of atopy, positive skin test, for aeroallergens, specific serum
IgE for aeroallergens, serum eosinophil count > 400 x 10"9/mL; in 1 month prior to
study: acute upper respiratory tract infection, use of oral or inhaled steroids, antibiotics,
mucolytics, theophylline

Baseline characteristics of treatment/control groups: comparable

Interventions

BUD 1600 pg/day

Placebo

Dry powder inhaler (Turbuhaler)
6 weeks

Outcomes

Pre-bronchodilator FEV1
MCh challenge

AMP challenge
Symptom score
Bronchodilator use
Morning peak flow
Evening peak flow
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Rutgers 1998  (Continued)

Serum IL-8

Serum histamine

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer generated  (correspondence

bias)

from Dr Rutgers, 2/6/2002)

Allocation concealment (selection bias)

Unclear risk Computer generated  (correspondence

from Dr Rutgers, 2/6/2002)

Blinding (performance bias and detection Low risk Quote: “double-blind, double-dummy”
bias)

All outcomes

Incomplete outcome data (attrition bias)  Low risk Withdrawals: 1 BUD, 4 placebo

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Schermer 2009

Methods

Design: parallel-group

Randomisation: yes, randomisation list generated by statistician
Blinding: double-blind

Withdrawals: stated

Participants

Setting: 44 general practices, Netherlands

Number eligible: 442

Number enrolled: 300

Number in groups: FP 94, NAC 96, placebo 96
Number of withdrawals: FP 39, NAC 44, placebo 40
Number completing trial: FP 55, NAC 55, placebo 56
Mean age: FP 58.4, NAC 59.2, placebo 59.6

% male: FP 69, NAC 75, placebo 65

Ethnicity: not stated

Inclusion criteria: age 35 to 75 years; current or former smoker; chronic dyspnoea,
sputum production and cough for at least 3 consecutive months per year during the
previous 2 years; post-bronchodilator FEV1 < 90% of the predicted value, and/or post-
bronchodilator FEV1/FVC (forced vital capacity) of the predicted value < 88% for men
and < 89% for women

Exclusion criteria: post-bronchodilator FEV1 < 40% of predicted and/or a history of
asthma, allergic rhinitis or allergic eczema

Baseline characteristics of treatment/control groups: comparable
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Schermer 2009  (Continued)

Interventions 2 week run-in with oral prednisolone, then 3 years fluticasone propionate 500 mg twice
daily administered as dry powder inhalation by Diskus, oral N-acetylcysteine 600 mg
once daily in the morning, or matching placebo treatment

Outcomes Primary: exacerbation rate, quality of life measured with the Chronic Respiratory Ques-
tionnaire (CRQ)

Secondary: FEV1 decline, respiratory symptoms

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Randomisation list generated by statisti-

bias) cian

Allocation concealment (selection bias) Unclear risk Information not available

Blinding (performance bias and detection Low risk Quote: “Double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias)  Low risk Dropouts stated - similar numbers

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

SC030002 2005
Methods Design: parallel-group
Randomisation: yes, method not stated
Blinding: double-blind
Withdrawals: stated
Participants Setting: multicentre study, hospital outpatient clinic
Number eligible: 300
Number enrolled: 256
Number in treatment group: 131 FP arm
Number in control group: 125
Number of withdrawals (treatment/control): 34/40
Number completing trial (treatment/control): 97/85
Age range: mean age 64.6 years FP arm, 65.7 placebo arm
Sex: 209 M, 47 F
Ethnicity: 100% Caucasian
COPD diagnosis: pre-bronchodilator baseline FEV1/VC < 88% for men and < 89% for
women of predicted normal and FEV1 < 70% of predicted normal, but > 800 mL
Inhaled corticosteroids for stable chronic obstructive pulmonary disease (Review) 86

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



SC030002 2005 (Continued)

Inclusion criteria: aged > 40 years, established clinical history of COPD, poor reversibility

of airflow obstruction (< 10% increase of FEV1) after bronchodilator, current or ex-

smokers with smoking history of at least 10 pack-years

Exclusion criteria: not stated

Baseline characteristics of treatment/control groups: comparable

Interventions

FP 500 pg, 2 times a day (1000 pg/day)

Placebo

Outcomes

No of COPD exacerbations

Number of withdrawals due to COPD exacerbations

FEV1 pre-bronchodilator
FEV1/VC
FVC

Record card symptoms - cough, breathlessness

Use of relief bronchodilator
PEFR

Shuttle walking test

Borg scale

St George Respiratory Questionnaire

Adverse events

Notes

Risk: of bias

Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Quote: “randomised”

Allocation concealment (selection bias)

Unclear risk

Information not available

Blinding (performance bias and detection Low risk Quote: “double-blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Withdrawals: 26% FB, 32% placebo
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported
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Senderovitz 1999

Methods Design: parallel-group
Randomisation: yes, method not stated, separately randomised groups based on oral
prednisolone response (groups: reversible FEV1 response > 15% and < 30%, irreversible
FEV1 < 15%)
Blinding: double-blind, double-dummy
Withdrawals: stated for the reversibility trial and reversible participants, not clearly de-
scribed for irreversible participants

Participants Setting: multicentre study, Denmark, hospital outpatient clinics

Number eligible: 40
Number enrolled: 37 (35 with no steroid reversibility, 2 with steroid reversibility)
Number in treatment group: awaiting information
Number in control group: awaiting information
Number of withdrawals (treatment/control): awaiting information
Number completing trial (treatment/control): 14/12 (no steroid reversibility arm)
Age range: 18 to 75 years
Sex: 14 M, 12 F (in the steroid-irreversible group randomised)
Ethnicity: not stated
COPD diagnosis: FEV1/FVC < 0.7, post-bronchodilator FEV1 > 40% and < 70%
predicted, increase in FEV1 < 15% after 0.5 mg terbutaline via Turbuhaler
Severity of COPD: median FEV1 1.46 L in the intervention group, median 1.63 in the
placebo group
Inclusion criteria: stable COPD
Exclusion criteria: clinical evidence of asthma (e.g. pollen season-related symptoms,
exercise-induced symptoms only, significantly elevated levels of blood eosinophils and
IgE), history of atopy (hay fever and/or atopic dermatitis); treatment with oral steroids,
sodium cromoglycate or nedocromil in last 4 weeks; other systemic disease making
compliance and participation difficult; pregnancy and breast feeding; increase in FEV1
< 30% of baseline after 2 week of prednisolone
Baseline characteristics of treatment/control groups: comparable

Interventions BUD 400 pg, 2 times a day (800 pg/day)
Placebo 2 times a day
Dry powder inhaler (Turbuhaler)
6 months

Outcomes Spirometry
Exacerbations
Symptom score
Adverse events

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Quote: “randomised”

bias)
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Senderovitz 1999  (Continued)

Allocation concealment (selection bias) Unclear risk Information not available

Blinding (performance bias and detection Low risk Quote: “double-blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk No withdrawals in BUD or placebo arms
All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Shaker 2009

Methods

Design: parallel-group

Randomisation: yes, computer-generated sequence
Blinding: double-blind

Withdrawals: stated

Participants

Setting: single-centre study, Denmark

Number eligible: unknown

Number enrolled: 278

Number in treatment group: 127

Number in control group: 127

Number of withdrawals (treatment/control): 55/62

Number completing trial (treatment/control): 72/65

Mean age (treatment/control): 63.6/63.6

Sex (% male treatment/control): 62/54

Ethnicity: not stated

COPD diagnosis: FEV1 < 70% predicted, FEV1/FVC < 60% and no reversibility to
B2-agonists and oral corticosteroids

Severity of COPD: FEV1 % of predicted treatment/control: 51/53

Inclusion criteria: aged 50 to 80 years; current smokers; clinical diagnosis of COPD for
not less than 2 years; significant smoking history of at least 10 cigarettes per day during
the last 6 months and a previous history of at least 20 pack-years; FEV1 35% to 70% of
predicted (pre-bronchodilator) and FEV1/forced vital capacity (FEV1/FVC) < 60%
Exclusion criteria: ex-smokers; reversibility of > 12% and 200 mL in FEV1 from baseline
values, 15 minutes after inhalation of 1 mg terbutaline or > 15% and 300 mL after 2
weeks on oral prednisolone (25 mg); severe concomitant disease; exacerbation within 30
days prior to the first visit; received oral steroids for more than 4 weeks within 6 months
of the first visit; long-term oxygen therapy

Baseline characteristics of treatment/control groups: comparable

Interventions

2-week run-in period on oral prednisolone (25 mg once daily). Patients with reversibility
less than 15% or 300 mL from baseline FEV1 values were then randomly assigned
to twice-daily treatment with either 400 g of budesonide (Pulmicort Turbuhaler) or
placebo
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Shaker 2009  (Continued)

Outcomes Primary: change over time in the 15th percentile density (PD15) on CT scan (a measure
of lung density)
Secondary: change over time in the relative area of emphysema at a threshold of -910
Hounsfield units (RA-910), FEV1 and dif- fusion capacity (DLCO) and the number
of exacerbations, which was defined as a combination of 2 of the 3 following criteria:
increased dyspnoea, increased sputum production and change in sputum colour

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: “Computer generated code”

bias)

Allocation concealment (selection bias) Unclear risk Not stated

Blinding (performance bias and detection Low risk Quote: “Double blind”

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Dropouts stated - similar numbers

All outcomes

Selective reporting (reporting bias) Low risk All outcomes reported

Sin 2004

Methods

Design: parallel-group, 4-week run-in
Randomisation: yes, method not stated
Blinding: double-blind, double-dummy
Withdrawals: not stated

Participants

Setting: single centre study, Canada

Number eligible: 43

Number enrolled: 41

Number in treatment group: 15

Number in control group: 12

Number of withdrawals (treatment/control): 0/0

Number completing trial (treatment/control): 15/12

Age range: 64 yr 9

Sex: 29 M, 12F

Ethnicity: Not stated

COPD diagnosis: post-bronchodilator FEV1 25-90%; FEV1/FVC <75%
Severity of COPD: FP: FEV1 1.83 L; 56% pred; Placebo: 1.79 L; 61% pred
Inclusion criteria: Stable COPD symptoms 3 months prior; History of at least 10 pack-
years of smoking or prolonged exposure to noxious gases
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